Cite as: Belikova J.O. The relationship of the ratio taurine/alanine in serum and indicators of heart rate variability in patients with postinfarction cardiosclerosis and diabetes mellitus type 2 Abstract The aim of the article : to determine the relationship of the ratio taurine/alanine (Tau/Ala) serum indicators of heart rate variability (HRV) in patients with postinfarction cardiosclerosis (PICS) and diabetes mellitus type 2 (DM 2
To date accumulated a significant amount of data regarding the changes of the metabolic benefits of myocardial ischemia in the direction of amino acids and their cardoperating and ameritron properties (Sarapultsev, Yushkov, & Sarapultsev, 2017; Powers et al., 2015; Barman, 2015) .
Taurine (Tau) inhibits the release of norepinephrine from the presynaptic endings of adrenergic fibers, reducing the activity of sympathetic nervous system (SNS) . The correlation of the low content of Tau and increased SNS tone (Andrikopoulos, Pastromas, & Tzeis, 2015; Page et al., 2016) .
The significant role of Tau and formation as ischemic changes of the myocardium, the mechanisms of its antiarrhythmic effect was proved. The increase content of alanine (Ala), which is a competitor of Tau for penetration through the membrane of CMC is associated with increased cardiovascular risk according to the results of previous studies (Page et al., 2016; Bi, & Henry, 2017; Stewart et al., 2018; Piccolo et al., 2015; Zheng et al., 2016) .
However, understudied , but promising is the relationship between Tau and Ala, with separate indices of HRV were not developed objective criteria for the appointment of amino acids and diagnostic and therapeutic target post-myocardial infarction patients with diabetes, the above defined need, goals and objectives of the study.
Materials and method: There were analyzed the results of a survey of 122 patients with PICS, which, according to the presence of DM2, comprised two groups: a study with concomitant DM2 (n=87): 50 women and 37 men, median age of the patients was 65, 2 years (microtile interval 61-69 years) and a comparison group without disorders of carbohydrate metabolism (n=35): 17 women and 18 men, median age 64.7 years (microtile interval -64-67 years). The study involved patients with PICS and concomitant type 2 diabetes who gave appropriate informed consent.
Exclusion criteria from the study : chronic heart failure IIB -III stage according to the classification of Strazhesko-Vasilenko, acute coronary syndrome within the last 12 months, congenital and acquired heart defects, the presence of complete blockade LNPG, implanted pacemaker, AV blockade II-III grade, atrial fibrillation, autoimmune diseases, malignant cancers, expressed in kidney, liver, respiratory failure, endocrine diseases (except type 2 diabetes).
Amino acid spectrum of the blood of patients is determined by the method of chromatography (analyzer MicrotechnaT339). The normative value of AMC obtained based on a survey of 22 practically healthy persons of the control group (CG) matched for age and gender of examined patients: 10 men and 12 women, median age -65, 3 years (microtile interval -58-65, 5 years). Daily Holter ECG monitoring (of HMCG) was performed on the "Cardiosense".
In the process of data analysis HMM ECG determined the temporal and spectral indices of heart rate variability (HRV). Determined by the following time parameters: SDNN (MS)standard deviation intervals R-R, RMSSD (MS)standard deviation of the difference of successive NN intervals, pNN 50,% -% adjacent NN intervals, the difference between them exceeds 50 msec. Spectral parameters included: VLF (MS2)power waves of very low frequency; ULF (MS2)power of the waves ultra-low frequency; HF (MS2) high frequency component of the spectrum in the frequency range of 0.15-0.5 Hz; LF (MS2) lowfrequency part of the spectrum in the frequency range from 0.04 to 0.15 Hz; TP, MS2total frequency range. The statistical analysis was performed using the statistical packages SPSS, MedStat, EZR.
Results and discution:
In the study, we found that blood content of Tau in patients with FHD without DM was significantly (p<0.001) lower than in CG, and in patients with PICS and DM2 was lower (p<0.05) than in patients with FHD without diabetes. Blood levels of Ala in patients with PICS without DM2 was significantly (p<0.001) higher than in KG, and patients with FHD and SD higher (p<0.001) than in patients with PICS without diabetes. Determined that Tau/Ala in patients with PICS without diabetes is significantly (p<0.001) lower compared to the CG, and patients with PICS and DM2 lower (p<0.05), compared with patients with PICS without diabetes (Table 1) . Table 1 . Indicators Tau/Ala, Ala, Tau in patients with PIX and type 2 diabetes, with PEAKS without carbohydrate metabolism abnormalities and those of the control group Notes:*-p<0.001in comparison with patients CG # -p<0.05in comparison with patients from the comparison group So, we found a decrease in Tau and Tau ratio/Ala, in the blood of patients with PICS compared with persons KG. Moreover, a more significant decrease in Tau and Tau/Ala is observed in patients with PICS and type DM2. The decrease in the taurine content in the blood of patients with diabetes was determined. It can be explained by the accumulation of sorbitol in the tissues upon activation of the polyol channel of glucose oxidation under conditions of hyperglycemia. On the one hand, this leads to a decrease in Tau synthesis in cells, and on the other hand, to a decrease in the activity of glutathione reductase, and, consequently, to a decrease in the reduction of oxidized glutathione. As a result, oxidative stress occurs (Geidenstam, Danielsson, Spégel, & Ridderstråle, 2016; Boulet et al., 2015; Avetisyan et al., 2017; Hosford, Millar, & Ramage, 2015) .
As a result of comparing the time parameters of HRV, we found that in the groups of patients with PICS, the indicators were significantly lower compared with the CG individuals (p<0.05). Moreover, the group of patients with concomitant diabetes was characterized by a more pronounced decrease in these indicators when compared with a group of patients without impaired carbohydrate metabolism (p<0.05) (Tables 2, 3). Table 2 . HRV indices in patients with PICS and DM2, with PICS without impaired carbohydrate metabolism Notes:*-p<0.01, ** p<0.001in comparison with patients CG # -p<0.001in comparison with patients from the comparison group. The data obtained indicate the rigidity of HRV, more pronounced in patients with PICS and DM 2, compared with patients with PICS without impaired carbohydrate metabolism. An analysis of the spectral parameters of HRV revealed a significant (p<0.05) decrease in power in the low-frequency range (LF) in both groups of PICS patients compared with CG, and in the group of patients with diabetes this decrease was more significant in comparison with patients without impairment carbohydrate metabolism (p<0.05). Changes in the spectrum power in the high frequency range (HF) turned out to be similar to changes in the spectrum power in the low frequency range.
The decrease in HF in the groups of patients with PICS without diabetes was less pronounced than in the group of patients with PICS and diabetes (p <0.05). Moreover, the ratio of LF/HF in patients with concomitant diabetes was within normal limits (Tables 4, 5) . Table 4 . Correlation between Tau / Ala Indicators and HRV Timing in Patients with PICS and DM 2 Table 5 . Correlation relationships between Tau / Ala and HRV spectral indices in patients with PICS and DM 2, p<0.05 Conclusion 1. In patients with PICS compared with healthy individuals observed a significant decrease in the blood levels of Tau (at 34.75%, p<0.001) and Tau/Ala (at 51.01%, p<0.001). The presence of comorbid diabetes is accompanied by more significant decrease in these parameters Tau (by 46.72%, p<0.001) and Tau/Ala (for the accounting period 82.22%, p<0.001) compared with healthy individuals, which may be associated with pathogenetic mechanisms of disorders of carbohydrate metabolism.
2. The decrease in the value of the content ratio Taurine/Alanine in the blood of patients PICS with concomitant diabetes compared with patients without disorders of carbohydrate metabolism, accompanied by a reduction of the spectral indices of heart rate variability. Between Tau/Ala and SDNN, LF, TP, VLF revealed strong positive between Tau/Ala and RMSSD, HF, pNN 50.%, ULF,moderate strength positive correlation, which however does not mean causal relationship and further research. 
